[Increase in pulmonary vascular permeability caused by increased adhesiveness of polymorphonuclear leukocytes and superoxide].
We report that mechanical stimulation of human neutrophils results in their accumulation in isolated rat lungs and in an increase in pulmonary vascular permeability. To determine whether reactive oxygen species were involved in this increase and, if so, whether it is mediate by xanthine oxidase metabolites, we assessed the effect of stimulated and unstimulated neutrophils, and of a superoxide scavenger, superoxide dismutase (SOD), and a xanthine oxidase inhibitor, allopurinol (ALLO) on pulmonary vascular permeability in isolated perfused lungs from Sprague-Dawley rats. Pulmonary vascular permeability in isolated rat lungs was assessed using a filtration coefficient determined by gravimetry. To quantify neutrophil accumulation in the lung, we measured myeloperoxydase (MPO). Neutrophils were stimulated by gentle agitation in a glass container for 10 s and Mac-1 was subsequently upregulated on the surface of the neutrophils. In lungs that received stimulated neutrophils, the pulmonary vascular filtration coefficient was about 5 times higher than in lungs that received unstimulated neutrophils. An increase in filtration coefficient was almost completely blocked by pretreatment with SOD or ALLO. However, the accumulation of stimulated neutrophils was not, or only partly, blocked by SOD or ALLO, respectively. We conclude that the increase in pulmonary vascular permeability caused by mechanically stimulated neutrophils was partly mediated by reactive oxygen species generated via the xanthine oxidase system.